Background: Willingness to donate organs is affected by socio-cultural and religious values. The Malaysian society is made up of three ethnic groups: Malay, Chinese, and Indian, with Islam, Buddhism and Hinduism as their religions respectively. This study examined the knowledge and perception towards organ donation for each group. Methods: This study was conducted at University Malaya Medical Centre, Kuala Lumpur, Malaysia. Relatives of patients awaiting treatment at the emergency department answered a questionnaire on knowledge and attitude on organ transplantation. Results: A total of 904 questionnaires were completed; 90.6% would accept organs, 43.6% would donate, and 4.0% carried donor cards. The reasons for reluctance to donate included: fear of organs being used for research (18.8%), desire to be buried whole (18.0%), fear of less active treatment if patient is known to be a donor (12.8%). Malays were less willing to accept organs from a different race (63.5%) compared to Chinese (83.3%) and Indians (83.8%) (OR=0.35, 95%CI: 0.23-0.54 and OR=0.34, 95%CI: 0.22-0.51 respectively) and also less likely to donate organs (29.8%) as compared to Chinese (42.1%) and Indians (63.2%) (OR=0.57, 95%CI 0.40-0.83 and OR=0.24, 95%CI 0.17-0.35 respectively). Malays were less willing to donate organs to another race compared to Chinese or Indians (OR=0.48, 95%CI 0.33-0.70 and OR=0.22, 95%CI 0.15-0.31 respectively). Only 34.7% of Muslims are aware of fatwa supporting organ donation. Conclusions: The awareness of organ donation was low. Clear differences exist among ethnic groups. Cultural-religious attitudes and lack of trust in the medical systems were reasons for reluctance to donation. Identifying socio-cultural barriers and reassuring donors regarding medical care are required. (Hong Kong j.emerg.med. 2010;17:236-243) 
Introduction
Organ donation is an established practice in the Western world but remains limited in developing countries. The major limiting factor next to financial constraints within the governing bodies and limited expertise in transplantation medicine appears to be donor availability. It is generally believed that the main reasons for this are the social and cultural differences in the Asian population compared to the West.
Malaysia is no exception as a developing country in that there is a huge gap between the number of transplants that are being carried out and the needs of the population. Despite the fact that it has been over 30 years since the first organ transplant was carried out, the total number of transplants remains low for the current population of 28.31 millions. 1 Transplantation from organ donation after death is extremely rare. In 2006, there were only 25 cadaveric donors resulting in a donation rate of 1.01 donations per million population. 2 T h e m a i n b u l k o f transplantation is from commercial donors from countries such as China or from live related donors. 2 The method of obtaining consent for donation in Malaysia is the 'opting in method' whereby a person states the intention to donate organs when he is alive, registers with the National Donor Registry and is issued a donor card. 3 This is in contrast to the 'opt out' policy practised in neighbouring Singapore where one's organs are harvested automatically unless there is an advanced formal objection to having organs removed post mortem. In both cases however, it is also standard practice to take into account the immediate relatives' wishes.
Perception toward organ donation encompasses many factors; mainly education, religion and culture. Malaysia is unique − unlike the more homogenous populations in Asia − as it is made up of three large, separate ethnic groups; Malays, Chinese and Indians. This diversity was created by the British colonialism in the 18th and 19th centuries when large numbers of Chinese and Indians were brought to the Malaysian peninsula to satisfy labour demands in mines and rubber plantations. The current distribution of the ethnic groups are as follows; Malays 65%, Chinese 26% and Indians 8%.
1 Although they have lived harmoniously together for at least three generations, there are many differences in their cultural and religious beliefs. All Malays are Muslims whereas the main religions for the Chinese and Indians is Buddhism and Hinduism respectively, although other religions such as Christianity are also becoming increasingly more popular among the non-Malay races. The fact that Malaysia has a large population of three very different races therefore provides an interesting opportunity to examine differences in attitude and perception towards cadaveric organ donation in these three racial groups and its implications in terms of organ transplantation.
The aims of our study were to look at the overall k n ow l e d g e w i t h re g a rd s t o c a d a ve r i c o r g a n transplantation as well as the attitudes towards cadaveric organ donation in the general population and in each of the three major ethnic groups. We also sought to identify potential factors associated with and Hindus (compared to Muslims) were found to have a significantly lower knowledge regarding cadaveric organ donation on univariate analysis. A low education level was the only independent factor associated with knowledge of organ donation on multiple logistic regression (Table 1) .
Attitude towards organ donation
Overall, 845 (93.5%) respondents felt that donating one's organs can save lives, and 819 (90.6%) would accept an organ to save their life. However, only 690 (76.3%) would accept an organ from a donor that is not of the same race or religion, meaning that 14.3% of the respondents were willing to accept an organ but would not accept this from a person of a different race or religion.
In terms of organ donation, 394 (43.6%) answered that they would donate their organs, 96 (10.6%) would definitely not donate their organs and 414 (45.8%) were not sure. Out of those willing to donate organs, 369 (40.8%) would do this for a person of a different race or religion. In addition, 214 (23.7%) would agree to the procurement of organs of their relatives, 69 (7.6%) would not and 621 (68.7%) were not sure. Although 313 (34.6%) of the subjects answered that they had discussed donating their organs with family or friends, only 36 (4.0%) actually had donor cards.
The main reasons given for reluctance to donate organs after death were as follows: "organs might be used for medical research" − 170 (18.8%); "desire to be buried whole" − 163 (18.0%); fear that "doctors would not do everything possible to save one's life if they know that the patient would be a donor" − 116 (12.8%); the opinion that "organ donation violated one's sanctity" − 107 (11.8%); fear of being "cut up alive or having pain after death" − 98 (10.8%); and that organ donation was "against one's belief/religion" − 76 (8.4%). Less common reasons stated included "dislike one's organs in someone else's body" − 35 (3.9%); concern that it was "against the wishes of the family" − 15 (1.7%); "mentally unprepared" or "have not given the matter serious thought" − 15 (1.7%); the opinion that the respondent's organs were "not in good condition" or that he "was too old" − 13 (1.4%). In addition, 19 (2.1%) answered that the reason for not donating was that they "did not know how to go about doing so" and 4 (0.4%) were afraid that their "organs might be traded or sold" (Figure 1 ).
Factors associated with reluctance towards donating one's organs after death on univariate analysis were low education level, Malay race, older age (≥50 years old) and Muslim religion (compared to Hindus). Multiple logistic regression analysis confirmed that all the above factors were independently associated with attitude towards organ donation. Knowledge of brainstem death and knowledge regarding organ donation were not found to be significantly associated with the willingness to donate one's organs after death (Table 2 ).
Ethnic differences and organ donation
The data were categorised according to the three major ethnic groups (Table 3 ). The percentage of subjects who were considered to have a high education level (tertiary) was highest in the Chinese when compared 
Discussion
Although most people in Malaysia were aware of organ transplantation, it is clear that most subjects interviewed did not have an in depth knowledge of organ transplantation, particularly the idea of donating one's organs after death. Most of the subjects only had a very vague concept of brainstem death and its irreversibility. Only very few people have discussed organ donation which can be either due to the fact that there is lack of awareness or that it is not considered an important decision to make. Not surprisingly, a higher education level was associated with a better knowledge with regards to organ donation. This is of particular significance as UMMC hospital serves an urban population which is mainly made up of the middle social class. The main bulk of the Malaysian society still resides in'kampungs' or small villages where the education level and exposure to the media are below those of urban areas. Therefore, this study is likely to overestimate the general level of knowledge of the Malaysian people.
When looking at the attitudes towards organ donation in general, almost half of the subjects interviewed answered that they were willing to donate their organs after death although in reality, only a very small number of the subjects actually had donor cards. For those who were reluctant or unsure, the reasons given were similar to those found in other studies 4-9 and interestingly one major reason is lack of confidence in the medical profession. The educational level was associated with willingness to donate but it was also found that the younger age group was more willing to donate compared to the older age group. From our study, knowledge either of cadaveric organ donation in general or the concept of brainstem death did not appear to be associated with one's attitude towards cadaveric organ donation. This is in contrast to other studies. 8, [10] [11] [12] There is however other data suggesting that knowledge of cadaveric donation alone is not sufficient to determine one's willingness to donate organs after death. 9 An interesting observation is that subjects were almost twice as likely to express willingness to donate organ themselves as compared to when they had to consent for donation from a family member. This is very relevant in real life as unless the patient has a donor card, consent has to be sought from the patient's family. Unawareness of the attitudes of close family members towards donation and lack of communication within families regarding death and donation seem plausible to explain this.
This study clearly demonstrates that there are ethnic differences in attitude towards organ donation. When we looked specifically at the three major ethnic groups, there was no statistical difference in terms of knowledge of organ donation or brainstem death, although the percentage of Chinese with tertiary education was higher compared to the Malays and Indians. Malays were less willing to donate their organs compared to the Indians and Chinese although Malays were equally willing to become organ recipients. This finding concurs completely with data from the National Transplant Registry, where in 2006, only one out the 25 actual cadaveric organ donors was Malay. 2 In contrast however, Malays make up the bulk of the recipients in many areas of organ transplantation.
The three major groups studied practice very different religions. The Hindu teaching overall supports organ donation as part of a concept of "selfless giving". 13 Although there are no clear guidelines on organ donation, it appears that Buddhism overall also supports organ donation. 13 From the Islamic point of view, a fatwa (decree) on organ donation had been issued in Malaysia in 1969 stating that organ donation was not haram (forbidden) in Islam and was in fact permitted not only for the benefit of other fellow Muslims, but also for non-Muslims.
14 This is in keeping with similar fatwas in other Muslim countries. 14 However, it appears that there are still widely held belief that it is forbidden in Islam 6, 15 Even a recent review article in the medical setting erroneously stated that organ donation was forbidden in Islam as the human body is considered sacred after death. 16 Less than half of the Malay subjects interviewed were aware that a fatwa on organ donation even existed and even in those who answered that they were aware of the fatwa, one third of them wrongly thought that the fatwa was against organ donation. Subgroup analysis revealed that Malays who were aware of the correct Islamic fatwa on organ donation were more willing to donate than those who did not and a study in Saudi Arabia found that the Islamic view supporting concepts of transplantation provided the strongest positive influence for organ donation both during life and at death. 17 This sends out a very strong message that if the Islamic fatwa was more effectively disseminated among the Muslim community, the Muslim community might be more amenable to donating organs after death.
The study also demonstrated that Chinese were less willing than Indians to donate their organs after death. Studies that looked at other Chinese populations found similar negative perceptions as those found in the Muslim community, particularly with regards to the sanctity of the human body, 5,9,18 but whether or not this is due to the teachings of a specific religion per se is far from clear. It is well known that socio-cultural beliefs are a combination of many and often intangible factors; therefore detailed, qualitative studies are required to further examine these beliefs within each ethnic population. Not surprisingly, those with a negative perception towards cadaveric organ donation were also reluctant to allow the procurement of organs from their loved ones.
Another interesting observation is that a significant number of the subjects were less willing to become an organ recipient or an organ donor if it were to involve a race other than their own. As mentioned previously, the three races have lived harmoniously for three generations but it is clear from this study that there is still a sense of racial segregation that is maintained.
In Western countries, differences in attitudes towards organ donation have been observed but those who were least likely to donate usually consist of the ethnic minorities. [19] [20] [21] The reluctance of Malays to donate, however, is particularly significant in Malaysia as this ethnic group by far forms the majority of the population and improving the perception in this particular ethnic group would be the most beneficial. Without the supply of cadaveric organs, it would be impossible for procedures such as heart or liver transplants to be carried out. Transplant medicine is extremely complex, both in terms of the surgery itself as well as the after care and a sufficient volume is required in a transplant centre in order to ensure optimum management for the patient. As the Malaysian government does not plan to adopt an opt out policy for organ donation any time in the near future; increasing awareness, improving methods to register and making sure that family members are involved in the decision making process are also important steps that must be taken if Malaysia is to progress in the field of organ transplantation. It is also essential to address specific concerns such as the public's apparent lack of confidence in the methods of organ procurement by the medical profession.
There are several limitations to the study. UMMC serves an urban population and the ethnic distribution and education level is not representative of Malaysia. Therefore, one cannot extrapolate all the results of the study to the country in general. In addition to this, there were a significant number who did not fill out or complete the questionnaires. The missing data included vital information such as ethnicity and education level and was therefore excluded from analysis. It is likely that those who did not complete the questionnaire either had lack of knowledge or a negative perception towards organ donation which has implications in terms of the accuracy of the study leading to an overestimation of the number of subjects willing to donate their organs or skewing the data in terms of ethnic differences. What the study highlights however, are the potential areas which need to be targeted in order to improve the cadaveric donation rate in the country.
In conclusion, awareness in terms of cadaveric organ donation is low in Malaysia and there are differences in the acceptability among the three major ethnic groups; Malay, Chinese and Indian. Addressing social barriers to cadaveric organ donation is essential in order to establish a successful and sustainable nationwide program that is acceptable to these three groups.
